The severity of microvascular dysfunction due to compartment syndrome is diminished by the systemic application of CO-releasing molecule-3.
To examine the protective effects of carbon monoxide (CO), liberated from a novel CO-releasing molecule (CORM-3), on the function of compartment syndrome (CS)-challenged muscle in a rodent model, thus providing for a potential development of a pharmacologic adjunctive treatment for CS. Wistar rats were randomized into 4 groups: sham (no CS), CS, CS with inactive CORM-3 (iCORM-3), and CS + CORM-3 (10 mg/kg intraperitoneally). CS was induced by elevation of intracompartmental pressure to 30 mm Hg through an infusion of isotonic saline into the anterior compartment of the hind limb for 2 hours. Both CORM-3 and iCORM-3 were injected immediately after fasciotomy. Microvascular perfusion, cellular tissue injury, and inflammatory response within the extensor digitorum longus muscle were assessed using intravital video microscopy 45 minutes after fasciotomy. Systemic levels of tumor necrosis factor alpha (TNF-α) were also measured. Elevation of intracompartmental pressure resulted in significant microvascular perfusion deficits (23% ± 2% continuously perfused capillaries in CS vs. 76% ± 4% in sham, P < 0.0001; 55% ± 2% nonperfused capillaries in CS vs. 13% ± 2% in sham, P < 0.0001), significant increase in tissue injury (ethidium bromide/bisbenzimide of 0.31 ± 0.05 in CS vs. 0.05 ± 0.03 in sham, P < 0.0001) and adherent leukocytes (13.7 ± 0.9 in CS vs. 1.8 ± 0.5 in sham, P < 0.0001), and a progressive rise in systemic TNF-α. CORM-3 (but not iCORM-3) treatment restored the number of continuously perfused capillaries (57% ± 5%, P < 0.001), diminished tissue injury (ethidium bromide/bisbenzimide of 0.07 ± 0.01, P < 0.001), reversed the CS-associated rise in TNF-α, and decreased leukocyte adherence (0.6 ± 0.3, P < 0.001). CORM-3 displays a potent protective/anti-inflammatory action in an experimental model of CS, suggesting a potential therapeutic application to patients at risk of developing CS.